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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
Oran D. Tarlton 

Serial No.: 09/369,134 

Filed: August 5, 1999 

For: COMPOSITE METAL-TO-METAL SEAL 
HAVING A RELATIVELY SOFT METAL 
OVERLAY AND A RELATIVELY HARD 
METAL CORE 



Group Art Unit: 3626 
Examiner: V. Patel 
Atty. Dkt. No.: LTVA:102/AUC 

APPELLANT'S BRIEF PER 37 C.F.R. § 1.192 



Commissioner for Patents 
Washington, D.C. 20231 

Sir: 



This appeal brief, filed in triplicate, is in support of Appellant's appeal filed on July 27, 
2001. Please find enclosed a check for $310.00 for filing this appeal brief. Please deduct any 
deficiency in the fee from Howrey Simon Arnold & White Deposit Account No. 01-2508, Order 
No. LTVA:102. 



I. Real Party in Interest 

The real party in interest is Oil States Industries, Incorporated, by virtue of an assignment 
from the inventor recorded at Reel 010155, Frame 0504. 
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II. Related Appeals and Interferences. 
There are no related appeals or interferences. 

III. Status of the Claims . 

Claims 1 to 26 have been presented for examination. 

Claims 1 5 to 20 have been withdrawn from consideration and have been cancelled; 
Claims 1 to 14 and 21 to 26 stand finally rejected, and are being appealed. 

IV. Status of Amendments . 

A final amendment was filed on July 27, 2001. An advisory action dated Aug. 3, 2001 
indicates that the proposed amendment will be entered upon the timely submission of a Notice of 
Appeal and Appeal Brief with requisite fees. 

V. Summary of Invention . 

The invention relates generally to a pressure seal for containing fluid pressure at an 
annular interface having a metal-to-metal contact with one or more metal annular members. 
(Specification, page 2, lines 8 to 1 1 .) In particular, it is desired to make a proper metal-to-metal 
seal in a pipe connector of the kind that forms a pressure seal by wedging a metal seal ring 
between two hubs, and to permit the metal-to-metal seal to be broken and later properly reset. 
(Specification, page 2, lines 17 to 20 and page 3, lines 6 to 10.) 

To solve these problems, there is provided a composite metal seal (15) that includes a 
core (34) of relatively hard metal, and at least one annular region (35, 36) of relatively soft metal. 
The annular region of relatively soft metal is integrally bonded with the core of relatively hard 
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metal, and has an annular sealing surface (32, 33) for providing a fluid pressure seal. 
(Specification, page 4, lines 19 to 24; page 13 line 23 to page 14 line 10; FIG. 3.) The composite 
metal seal (15) is shown in FIG. 3, as reproduced below: 




FIG. 3 
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In an alternative embodiment, shown in FIG. 4 reproduced below, the annular regions 35' 
36' of relatively soft metal have respective annular grooves 37, 38 in the annular sealing surfaces 
32\ 33'. These annular grooves 37, 38 are intended to receive elastomeric O-rings to be used 
with the seal for sealing hub surfaces which have been slightly damaged. (Appellant's 
specification, page 7, lines 5 to 8; page 16 line 9 to page 17 line 7.) 




38 






H: 454I26(9Q*MOIU30C) 



4 



Tarlton, Ser. No. 09/369,134 




In the preferred construction, the annular region of relatively soft metal 35, 36 is welded 
onto the relatively hard metal core 34. (Specification, page 17, lines 8 to 16; FIG. 6.) 

The appellant's invention provides a number of advantages. The composite metal seal 
ring 15 functions as an integral piece of metal, although the properties of the metal are different 
in different regions of the composite metal seal ring. (Specification, page 17, lines 13 to 16.) 
The soft overlay metal can flow into any discontinuity that may exist in the hub seal surfaces and 
effect a seal. Moreover, the soft overlay metal will not scratch or impinge the hub sealing 
surfaces. (Specification, page 14, lines 7 to 10.) The hard metal core 34 ensures that there can 
be a relatively high contact stress between the metal seal ring 15 and the hub sealing surfaces. 
The high compressive stress in the seal enhances the seal's ability to withstand any external 
pressure, and internal pressure further energizes the seal. By overlaying a high strength core, the 
high strength capacity of the seal is maintained and a softer exterior surface is presented that will 
deform prior to deformation of the hub surfaces. Therefore, the hard metal core 34 ensures that 
the seal ring can be used after making and breaking the metal seal numerous times. 
(Specification, page 14, lines 1 1 to 21.) 

VI. Issues . 

1. Whether claims 1, 3, 6, 8, 10, and 13 are unpatentable under 35 U.S.C. 102(b), as 
being anticipated by Fyffe, U.S. Patent No. 1,426,724. 

2. Whether claims 2 and 9 are unpatentable under 35 U.S.C. 103(a) over Fyffe. 

3. Whether claims 4, 11,21, and 25 are unpatentable under 35 U.S.C. 103(a) over Fyffe 
in view of Bloom, U.S. Patent No. 5,680,495. 

4. Whether claims 5, 7, 12, and 14 are unpatentable under 35 U.S.C. 103(a) over Fyffe in 
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view of Poe, U.S. Patent 4,563,025. 

5. Whether claim 22 is unpatentable under 35 U.S.C. 103(a) over Fyffe and Bloom and 
further in view of Poe. 

6. Whether claims 23, 24, and 26 are unpatentable under 35 U.S.C. 103(a) over Fyffe, 
Bloom and Poe. 



VII. Grouping of Claims . 

GROUP 1 . Claims 1 , 3, 6, 8, 1 0, and 1 3 

GROUP 2. Claims 2 and 9 

GROUP 3 . Claims 4, 1 1 , 2 1 , and 25 

GROUP 4. Claims 5, 7, 12, and 14 

GROUP 5. Claim 22 

GROUP 6. Claims 23, 24, and 26 



Appellant states that the claims in GROUP 3 do not stand or fall together, and consider 
that the following sub-groups A and B are each separately patentable: 
Sub-Group A. Claims 4 and 1 1 

Sub-Group B. Claims 21 and 25 

Appellant states that the claims in GROUP 6 do not stand or fall together, and consider 
that the following sub-groups C and D are each separately patentable: 
Sub-Group C. Claims 23 and 24 

Sub-Group D. Claim 26 



H: 454126<9Q#M01!.DOC) 



6 



Tarlton, Ser. No. 09/369,134 



VIII. Argument . 

1. Claims h 3. 6. 8. 10. and 13 are not unpatentable under 35 U.S.C. 102(b) and are not 
anticipated by Fyffe, U.S. Patent No. 1,426.724 . 

"For a prior art reference to anticipate in terms of 35 U.S.C. § 1 02, every element of the 
claimed invention must be identically shown in a single reference." Diversitech Corp. v. Century 
Steps Jnc , 7 U.S.P.Q.2d 1315, 1317 (Fed. Cir. 1988), quoted in In re Bond , 15 U.S.P.Q.2d 1566, 
1 567 (Fed. Cir. 1990) (vacating and remanding Board holding of anticipation; the elements must be 
arranged in the reference as in the claim under review, although this is not an ipsis verbis test). 

The Final Official Action (page 2, paragraph 2) contends that in the seal in FIG. 3 of Fyffe, 
the annular region of relatively soft metal (c) is "integrally bonded" with the core of relatively hard 
metal. The appellant respectfully disagrees. There is nothing in Fyffe to suggest that the annular 
region of relatively soft metal (c) is "integrally bonded" with the core of relatively hard metal. To 
the contrary, Fyffe discloses, in column 2 lines 53-62, that the annular region of relatively soft metal 
is merely placed in position with respect to the core of relatively hard metal, and secured by 
clamping of the collars of the pipe joint: 

In use the collars are connected to the pipes or fittings to be joined, the 
core is then placed between the collars with soft metal seatings between the core 
and the collars, the coupling ring is then placed in position and screwed up so as 
to draw the collars towards one another and grip the soft metal seating between 
the core and the collars, the soft metal seating taking a bearing against the central 
rib. 

In response to this argument, the Final Official Action (page 7, paragraph 9) said: 
"integrally bonded interpreted broadly can mean that the hard and soft metal of the composite 
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metal seal ring are held next to each other or are in contact." The appellant respectfully 
disagrees, because such an interpretation is an unreasonably broad interpretation. According to 
the Manual of Patent Examining Procedure, Section 2111: 



The broadest reasonable interpretation of the claims must also be 
consistent with the interpretation that those skilled in the art would reach. In re 
Cortright, 165 F.3d 1353, 1359, 49 USPQ2d 1464, 1468 (Fed. Cir. 1999)(The 
Board's construction of the claim limitation "restore hair growth" as requiring the 
hair to be returned to its original state was held to be an unreasonably broad 
interpretation of the limitation. The court held that, consistent with applicant's 
disclosure and the disclosure of three patents from analogous arts using the same 
phrase to require only some increase in hair growth, one of ordinary skill would 
construe "restore hair growth" to mean that the claimed method increases the 
amount of hair grown on the scalp, but does not necessarily produce a full head of 
hair.) 



The specification as originally filed, page 17, lines 8 to 16, uses the term "integral bond" in the 
following fashion: 



A preferred method of fabricating the composite metal seal ring 15 includes a 
welding overlay process. This welding process deposits the relatively soft metal 
overlay 35, 36 onto the relatively hard metal core 34 in such a way as to produce 
an integral bond between them. In other words, the composite metal seal ring 1 5 
functions as an integral piece of metal , although the properties of the metal are 
different in different regions of the composite metal seal ring. (Emphasis added.) 



The appellant's usage of the term "integral bond" is consistent with the common meaning 
of the terms "integral" and 'bond" and therefore must be given legal effect. See, for example, 
the enclosed pages 168 and 738 from Webster's Encyclopedic Unabridged Dictionary of the 



English Language , Portland House, New York, New York, 1989. The applicable definition of 
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"bond" includes "14. adhesion between two substances or objects." The applicable definition of 
"integral" includes "3. made up of parts which together constitute a whole." 
See also M.P.E.P. 2111.01: 



APPLICANT MAY BE OWN LEXICOGRAPHER 

Applicant may be his or her own lexicographer as long as the meaning assigned to 
the term is not repugnant to the term's well known usage. In re Hill, 161 F.2d 367, 
73 USPQ 482 (CCPA 1947). Any special meaning assigned to a term "must be 
sufficiently clear in the specification that any departure from common usage 
would be so understood by a person of experience in the field of the invention." 
Multiform Desiccants Inc. v. Medzam Ltd., 133 F.3d 1473, 1477, 45 USPQ2d 
1429, 1432 (Fed. Cir. 1998). 



In short, a hard metal object and a soft metal object merely held next to each other or in 
contact with each other do not have adhesion between them, and the two objects do not 
constitute a whole. Such a pair of metal objects do not function as an integral piece of metal, as 
required by the appellant's specification. The definition of "integral bond" proposed in the Final 
Official Action is inconsistent with the usage of the term in the appellant's specification. It 
renders the word "integral" meaningless. It is inconsistent with the interpretation that those 
skilled in the art would reach. Therefore, such an interpretation is an unreasonably broad 
interpretation. 



2. Claims 2 and 9 are not unpatentable under 35 U.S.C. 103(a) over Fvffe . 

Fyffe has been distinguished above with respect to the limitations of claims 1 and 8, which 
are to be incorporated by reference into claims 2 and 9 in accordance with 35 U.S.C. 112, paragraph 
4. In addition, the limitation of a thickness of 1/8 inch further distinguishes the combination of 
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Fyffe with the other references showing thin films of soft or non-corrosive material, such as gold or 
silver plating, at a sealing interface. A thickness of 1/8 inch or more of relatively soft material 
functions in a substantially different way than a thin film, for example with respect to the stress 
relief and plastic flow described on page 1 5 , line 1 5 to page 1 6, line 4 of appellant' s specification. 



3. Claims 4, 1 1, 21, and 25 are not unpatentable under 35 U.S.C. 103(a) over Fyffe in 
view of Bloom, U.S. Patent No. 5,680,495 . 

The Final Official Action (page 5, paragraph 5) recognizes that Fyffe "does not disclose the 
first and second annular regions of soft metal to be welded onto the annular core of relatively hard 
metal." 

Bloom discloses a hermetically sealed fiber optic device in which metal seals such as pure 
aluminum blocks (shown as rectangular blocks 66) are formed by injecting molten aluminum into 
molds, during which the molten aluminum bonds to the optical fiber chemically and forms a 
compression seal on the optical fibers during cooling. The metal seals are then used to define a 
boundary for substrate bodies used to enclose the fiber optic device, where a hermetic seal is formed 
between the metal seals and the substrates by compressing the substrates onto the metal seals. (See 
the Abstract of Bloom and FIGs. 6 and 7.) Bloom col. 6, lines 61-63 further says: "If desired, 
ultrasonic welding may also be performed to weld the contacting metal layers." 

The Final Official Action, paragraph 5 on page 5, relies on Bloom for showing "a 
deformable metal seal (70), where a soft metal is welded onto a relatively hard metal (metal layer 
76 and 78)." However, Bloom describes (70) as "a deformable metal layer" that "comprises a 
first layer 76 and a second layer 78" and that are "overlaying the [substrate] body 74." (Bloom, 
col. 6, lines 26-30.) In other words, the layers 76 and 78 are layers on a substrate body 74, and 

10 
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two substrate bodies are bonded together to hermetically seal a fiber optic device. (See the 
abstract and FIG. 9.) Moreover, there is nothing in Bloom disclosing that the inner metal layer 
76 is a relatively hard metal layer, and the outer metal layer 78 is a relatively soft metal layer. 
For example, the inner metal layer 76 consists essentially of pure aluminum, and the outer metal 
layer 78 consists essentially of gold. (Bloom, col. 6, lines 34-36.) One would expect pure 
aluminum and pure gold to have similar hardness, but essentially pure aluminum may be softer 
than essentially gold. See also the enclosed two pages 28-43 and 28-48 from Perry's Chemical 
Engineers' Handbook , Seventh Edition, McGraw-Hill, 1997, disclosing a hardness of 19 for min 
99.6% pure aluminum AA designation 1060 (right-hand column of Table 28-16) and a hardness 
of 25 for min 99.95 % annealed gold designation UNS P00020 (right-hand column in Table 28- 
19). In this case, a harder metal layer (essentially gold) would be overlaid on a softer metal layer 
(essentially pure aluminum). Moreover, Bloom Col. 6 lines 61-63 appears to refer to the 
ultrasonic welding of contacting outer metal layers 70 at the complementary middle regions 72, 
creating a hermetic seal between the substrates 64a and 64b along the middle surface 72. 
(Bloom, col. 6, lines 49-58.) Furthermore, the very thin metal layers in the miniature electronic 
device of Bloom are not analogous to the hard and soft metal regions of the appellant's claimed 
invention. 

The Final Official Action (paragraph 5, page 5) concludes: "It would have been obvious 
to one having ordinary skill in the art at the time of the invention was made to have the relatively 
hard metal and the relatively soft metal of Fyffe to be welded to each other, to provide a hermetic 
seal and gas tight seal (a seal having metal layers 76 and 78 be bonded by welding, column 6, 
lines 17-23, lines 31-28, lines 51-53 and 60-63)." However, it is not seen how the advantage of 
hermetic sealing of a miniature solid-state electronic device would provide a proper motivation 
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for modifying the pipe joint seal of Fyffe, nor would the proposed application of the teaching of 
hermetic sealing to a pipe joint result in appellant's claimed invention. It is not evident from the 
cited references where Fyffe is deficient in its intended purpose of making a pipe connection that 
is not necessarily permanent. Moreover, if one wants to hermetically seal a joint between metal 
pipes, in accordance with the proposed teaching of Bloom, it is not seen why one would deviate 
from the common practice of simply welding the pipes to each other. 

The policy of the Patent and Trademark Office has been to follow in each and every case the 
standard of patentability enunciated by the Supreme Court in Graham v. John Deere Co. , 148 
U.S.P.Q. 459 (1966). M.P.E.P. § 2141. As stated by the Supreme Court: 

Under § 103, the scope and content of the prior art are to be determined; differences 
between the prior art and the claims at issue are to be ascertained; and the level of ordinary 
skill in the pertinent art resolved. Against this background, the obviousness or 
nonobviousness of the subject matter is determined. Such secondary considerations as 
commercial success, long felt but unsolved needs, failure of others, etc., might be utilized to 
give light to the circumstances surrounding the origin of the subject matter sought to be 
patented. As indicia of obviousness or nonobviousness, these inquiries may have relevancy. 

148U.S.P.Q.at467. 

The problem that the inventor is trying to solve must be considered in determining whether 
or not the invention would have been obvious. The invention as a whole embraces the structure, 
properties and problems it solves. In re Wright , 848 F.2d 1216, 1219, 6 U.S.P.Q.2d 1959, 1961 
(Fed. Cir. 1988). 

For the teachings of a reference to be prior art under 35 U.S.C. §103, there must be some 
basis for concluding that the reference would have been considered by one skilled in the particular 
art working on the particular problem with which the invention pertains. In re Home , 203 U.S.P.Q. 
969,971 (C.C.P.A. 1979). Non-analogous art cannot properly be pertinent prior art under 35 U.S.C. 
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§103. In re Pagliaro . 210 U.S.P.Q. 888, 892 (C.C.P.A. 1981). The determination of whether a 
reference is from a non-analogous art is a two-step test as set forth in Union Carbide Corp. v. 
American Can Co. . 724 F.2d 1567, 1572, 220 U.S.P.Q. 584, 588 (Fed. Cir. 1984). In Union 
Carbide , the court found that the first determination was whether "the reference is within the field of 
the inventor's endeavor. 5 ' If it is not, one must proceed to the second step "to determine whether the 
reference is reasonably pertinent to the particular problem with which the inventor was involved." 
Id. "[T]he purposes of both the invention and the prior art are important in determining whether the 
reference is reasonably pertinent to the problem the invention attempts to solve." In re Clay , 966 
F.2d656, 659, 23 U.S.P.Q.2d 1058, 1061 (Fed. Cir. 1992). 

In the present case, the appellant's invention is directed to a pressure seal for containing 
fluid pressure at an annular interface having a metal-to-metal contact with one or more metal 
annular members. Fyffe is in the appellant's field of endeavor, but Bloom is not. For example, 
Bloom is classified in class 385 (Optical Waveguides), and Bloom's field of search further includes 
class 372 (Coherent Light Generators), class 257 (Active solid-state devices, e.g., transistors, solid- 
state diodes), and class 437 [438? (Semiconductor device manufacturing: process)]. 

Bloom is not reasonably pertinent to the particular problem with which the inventor was 
involved. Among other things, Bloom is directed to sealing a fiber optic device by compressed 
metal seals; in other words, encapsulating and sealing a miniature solid-state electronic device from 
the surrounding environment. This is not reasonably pertinent to the appellant's problem of 
improving a pressure seal for containing fluid pressure at an annular interface having a metal-to- 
metal contact with one or more metal annular members in order to permit the metal-to-metal seal 
to be broken and later properly reset. There is no basis for concluding that Bloom would have 
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been considered by one skilled in the pipe seal art working on the particular problem with which the 
appellant's invention pertains. 

Even if there would be some basis for concluding that a person of ordinary skill in the art 
would have considered Bloom, there is nothing in the prior art as a whole suggesting the desirability 
of modifying Fyffe in view of Bloom. Fyffe appears to be entirely satisfactory for its intended 
purpose of providing a pressure seal for containing fluid pressure at an annular interface having a 
metal-to-metal contact with one or more metal annular members in order to permit the metal-to- 
metal seal to be broken and later properly reset. Bloom relates to hermetically sealing a 
miniature solid-state electronic device from its surrounding environment. If a person of ordinary 
skill in the pipe seal art would be told to apply a teaching from Bloom to provide a hermetic and 
gas tight pipe seal by welding, it is not seen why the person of ordinary skill in the pipe seal art 
would deviate from the common practice of simply welding the pipes to each other. 

It appears that the only motivation for modifying Fyffe to arrive at the appellant's invention 
is the appellant's own novel disclosure of welding a relatively soft annular metal overlay onto a 
relatively hard metal core. However, it is improper to attempt to establish obviousness by using the 
applicant's specification as a guide to combining different prior art references to achieve the results 
of the claimed invention. Orthopedic Equipment Co., Inc. v. United States , 702 F.2d 1005, 1012, 
217 U.S.P.Q. 193, 199 (Fed. Cir. 1983). Hindsight reconstruction, using the applicant's 
specification itself as a guide, is improper because it fails to consider the subject matter of the 
invention "as a whole" and fails to consider the invention as of the date at which the invention was 
made. The critical inquiry is whether there is something in the prior art as a whole to suggest the 
desirability, and thus the obviousness, of making the combination. In re Dembiczak , 1 75 F.3d 994, 
999-1000, 50 U.S.P.Q.2d 1614, 1617 (Fed. Cir. 1999)(actual evidence and particular findings 
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need to support the PTO's obviousness conclusion); Interconnect Planning Corp. v. Feil , 774 
F.2d 1132, 1138, 227 U.S.P.Q. 543, 547 (Fed. Cir. 1985) ("The invention must be viewed not 
with the blueprint drawn by the inventor, but in the state of the art that existed at the time."); In 
re Fritch , 972 F.2d 1260, 1266, 23 U.S.P.Q.2d 1780, 1784 (Fed. Cir. 1992)("It is impermissible to 
use the claimed invention as an instruction manual or 'template' to piece together the teachings of 
the prior art so that the claimed invention is rendered obvious."); Fromson v. Advance Offset Plate, 
Inc. , 755 F.2dl549, 1556,225 U.S.P.Q. 26,31 (Fed. Cir. 1985) (nothing of record plainly indicated 
that it would have been obvious to combine previously separate lithography steps into one process). 
See, for example Jn re Gordon et aL 733 F.2d 900, 902, 221 U.S.P.Q. 1 125, 1 127 (Fed. Cir. 1984) 
(mere fact that prior art could be modified by turning apparatus upside down does not make 
modification obvious unless prior art suggests desirability of modification); Ex Parte Kaiser , 194 
U.S.P.Q. 47, 48 (PTO Bd. of Appeals 1975) (Examiner's failure to indicate anywhere in the record 
his reason for finding alteration of reference to be obvious militates against rejection). 

In short, annular seals for coupling metal tubular members as in Fyffe, and welding 
techniques for joining metal tubular members, have been known for about 80 years since Fyffe, yet 
none of the art cited by the examiner applicable to annular seals suggests the appellant's invention, 
which admittedly offers significant advantages over the prior art. This is objective evidence of the 
patentability of the appellant's invention. Fromson v. Advance Offset Plate, Inc. , 755 F.2d 1549, 
1557, 225 U.S.P.Q. 26, 32-33 (Fed. Cir. 1985) (It is at best bizarre to assert that the subject matter 
claimed was merely an obvious extension of technology when none skilled in the art attempted such 
"extension" during the seven years when alleged economic advantages of such technology were 
available). 
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With respect to claims 21 and 25, the limitation of a thickness of 1/8 inch or more of 
relatively soft material further distinguishes the combination of Fyffe and Bloom with the other 
references showing thin films of soft or non-corrosive material, such as gold or silver plating, at a 
sealing interface. A thickness of 1/8 inch or more of relatively soft material functions in a 
substantially different way than a thin film, for example with respect to the stress relief and plastic 
flow described on page 15 line 15 to page 16 line 4 of appellant's specification. Claims 21 and 25 
include additional limitations specifically directed to "effecting a resettable fluid pressure seal with 
respective annular surfaces of first and second hub members, ..." such as first and second annular 
regions of relatively soft metal, which are tapered in a particular way with respect to the longitudinal 
axis. 



4. Claims 5, 7. 12, and 14 are not unpatentable under 35 U.S.C. 103(a) over Fyffe in 
view of Poe, U.S. Patent 4,563,025 . 

Claims 5, 7, 12, and 14 are dependent claims, which include by reference the limitations of 
at least claims 1 and 8. Fyffe has been distinguished with respect to the base claims 1 and 8, and 
there is nothing in Poe that makes up for the disclosure lacking in Fyffe. Moreover, each of the 
claims 5, 7, 12, and 14 define that an annular region of relatively soft metal has at least one 
annular groove in the neighborhood of the annular surface of the first annular region of relatively 
soft metal. 

The Final Official Action (page 6, paragraph 6) says: "Poe disclose grooves on top of a 
deformable seal ring and the grooves are rectangular in cross-section and having walls that are 
perpendicular to tapered annular surfaces of the deformable seal ring (figure 5)." However, Poe 
says (Abstract): "The ring is designed so that the recesses separating the lands will essentially 
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maintain their integrity for all radial compressions to the ring which is intended for use solely 
within the elastic limit and below the yield point of the material of the ring." In other words, the 
sealing ring of Poe is directed to "the use of desirably hardened metal sealing rings made of 
stainless steel, for example, and cooperation with seats of softer metal or portions thereof might 
be deformed or scored." (Poe, col. 1, lines 34-39.) Therefore, Poe provides grooves in the 
sealing ring to provide multiple sealing lands, and "should a portion of the seat structure of the 
flange members become scored or damaged so as to prevent a complete sealing action to take 
effect as between such flange member and one of the sealing lands of the ring, the remaining 
lands will still be present to effect the sealing function. An equivalent advantage obtains where 
it is one of the lands that might have a marred surface; the remaining lands will effect the seal. 
The recesses between the sealing lands of the sealing ring are provided, additionally, in such 
sealing ring to distribute the stress pattern and also to enable the ring to remain within the elastic 
limit of the seal ring material." (Poe, Abstract.) 

The Final Official Action (page 6, paragraph 6) concludes: "It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have the first and 
second annular region of relatively soft metal to have grooves as taught by Poe, to maintain the 
integrity of all radial compression to the ring and also to enable the ring to remain within the 
elastic limit of the seal ring material (abstract of Poe, lines 15-31)." However, Poe is placing 
grooves in relatively hard material of the seal in comparison to relatively soft material of the seat 
structure of the flange members. Therefore, the cited art does not provide proper motivation for 
putting grooves in the relatively soft metal regions of the appellant's seal. Placing grooves in the 
relatively soft regions of the appellant's seal would not tend to maintain the integrity of radial 
compression to the seal, since the grooves would tend to weaken the relatively soft regions of the 
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appellant's seal. The appellant, for example, puts grooves in the relatively soft material of the 
seal "in order to permit elastomeric O-rings to be used with the seal for sealing hub surfaces 
which have been slightly damaged; ..." (Appellant's specification, page 7, lines 5 to 8; page 16 
line 9 to page 17 line 7.) In contrast, Poe is attempting to solve the sealing problem in a way 
different from the appellant's invention, by grooving relatively hard material of the seal instead 
of integrally bonding relatively soft material to relatively hard material of the seal. 

5. Claim 22 is not unpatentable under 35 U.S.C, 103(a) over Fyffe and Bloom and 
further in view of Poe . 

Claim 22 is dependent on claim 21 , and further defines that each of the two annular 
regions of relatively soft metal has at least one annular groove in the neighborhood of the annular 
surface of the annular region of relatively soft metal, the annular groove being rectangular in 
cross-section and having walls that are perpendicular to the tapered annular surface of the 
annular region of relatively soft metal. Therefore, Fyffe and Bloom have been distinguished 
above with respect to claim 21 above, and Poe is distinguished for the same reasons as given 
above with respect to claims 5, 7, 12, and 14. 

6. Claims 23, 24, and 26 are not unpatentable under 35 U.S.C. 103(a) over Fyffe. Bloom 
and Poe . 

Claim 23 is dependent upon claim 21, and further defines that the composite metal seal 
ring is adapted for containing a pressure within the hubs of at least 10,000 psi. Claim 24 is also 
dependent on claim 21, and further defines that the composite metal seal ring has an internal 
diameter of at least 3 inches. Therefore, claims 23 and 24 are distinguished from Fyffe, Bloom, 
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and Poe for the same reasons given above with respect to claim 21 . 

Claim 26 is an independent claim to a composite metal seal ring for effecting a 
"resettable" fluid pressure seal. Claim 26 includes limitations similar to claim 21 and therefore 
is distinguished from Fyffe, Bloom, and Poe for the same reasons given above with respect to 
claim 21 . In addition, claim 26 further defines that the composite metal seal ring is adapted for 
containing a pressure within the hubs of at least 1 0,000 psi, the composite metal seal ring has an 
internal diameter of at least 3 inches, and the composite metal seal ring is a hybrid of a pressure 
energized seal type AX and a compression seal type BX. In other words, the composite metal 
seal ring of claim 26 is especially adapted for solving the problem of making subsea pipe 
connections that can be set and reset a number of times during remote assembly and disassembly 
of high-pressure subsea pipelines. (Appellant's specification, page 2 lines 14-20; page 10 line 20 
to page 1 1 line 1; abstract, lines 14 to 17.) It is not seen how any proper combination of Fyffe, 
Bloom, and Poe would solve this problem, and certainly not in the same fashion as called for by 
appellant's claim 26. 

In view of the above, it is respectfully submitted that the final rejection of the appellant's 
claims should be reversed. 



Respectfully submitted, 




HOWREY SIMON ARNOLD & WHITE, LLP 
750 Bering Drive 
Houston, Texas 77057-2198 
713-787-1400 



Richard C. Auchterlonie 
Reg. No. 30,607 
713-787-1698 
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APPENDIX I. 

The claims involved in this appeal are as follows: 

1 . A composite metal seal comprising a core of relatively hard metal, and at least 
one annular region of relatively soft metal that is integrally bonded with the core of relatively 
hard metal and that provides an annular sealing surface for effecting a fluid pressure seal. 

2. The composite metal seal as claimed in claim 1, wherein the annular region of 
relatively soft metal has a thickness in said radial direction of at least one-eighth of an inch. 

3. The composite metal seal as claimed in claim 1, wherein the core of relatively 
hard metal is inlaid and overlaid with the relatively soft metal of the annular region of relatively 
soft metal. 

4. A composite metal seal comprising a core of relatively hard metal, and at least 
one annular region of relatively soft metal that is integrally bonded with the core of relatively 
hard metal and that provides an annular sealing surface for effecting a fluid pressure seal, 
wherein the annual region of relatively soft metal is welded onto the core of relatively hard 
metal. 

5. The composite metal seal as claimed in claim 1, wherein the annular region of 
relatively soft metal has at least one annular groove in the neighborhood of the annular surface of 
the annular region of relatively soft metal. 
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6. The composite metal seal as claimed in claim 1 5 wherein the composite metal seal 
has a longitudinal axis, and the sealing surface is tapered with respect to the longitudinal axis. 

7. The composite metal seal as claimed in claim 6, wherein the annular region of 
relatively soft metal has at least one annular groove in the neighborhood of the annular sealing 
surface, the annular groove being rectangular in cross-section and having walls that are 
perpendicular to the tapered annular sealing surface. 

8. A composite metal seal ring for effecting a fluid pressure seal with respective 
annular surfaces of first and second hub members, the composite metal seal ring comprising an 
annular core of relatively hard metal, a first annular region of relatively soft metal integrally 
bonded to the annular core of relatively hard metal, and a second annular region of relatively soft 
metal integrally bonded to the annular core of relatively hard metal, the first annular region of 
relatively soft metal having a first annular surface for mating with the annular surface of the first 
hub member to effect a fluid pressure seal with the first hub member, and the second annular 
region of relatively soft metal having a second annular surface for mating with the annular 
surface of the second hub member to effect a fluid pressure seal with the second hub member, 
wherein the two annular regions of relatively soft metal are displaced from each other along a 
longitudinal axis of the composite metal seal ring. 

9. The composite metal seal ring as claimed in claim 8, wherein the first annular 
region of relatively soft metal has a thickness in said radial direction of at least one-eighth of an 
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inch, and the second annular region of relatively soft metal has a thickness in said radial 
direction of at least one-eighth of an inch. 

10. The composite metal seal ring as claimed in claim 8, wherein the annular core of 
relatively hard metal is inlaid and overlaid with the relatively soft metal of the first annular 
region of relatively soft metal, and the annular core of relatively hard metal is inlaid and overlaid 
with the relatively soft metal of the second annular region of relatively soft metal. 

11. A composite metal seal ring for effecting a fluid pressure seal with respective 
annular surfaces of first and second hub members, the composite metal seal ring comprising an 
annular core of relatively hard metal, a first annular region of relatively soft metal integrally 
bonded to the annular core of relatively hard metal, and a second annular region of relatively soft 
metal integrally bonded to the annular core of relatively hard metal, the first annular region of 
relatively soft metal having a first annular surface for mating with the annular surface of the first 
hub member to effect a fluid pressure seal with the first hub member, and the second annular 
region of relatively soft metal having a second annular surface for mating with the annular 
surface of the second hub member to effect a fluid pressure seal with the second hub member, 
wherein the two annular regions of relatively soft metal are displaced from each other along a 
longitudinal axis of the composite metal seal ring, wherein the first annual region of relatively 
soft metal is welded onto the annular core of relatively hard metal, and the relatively soft metal 
of the second annular region of relatively soft metal is welded onto the annular core of relatively 
hard metal. 
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12. The composite metal seal ring as claimed in claim 8, wherein the first annular 
region of relatively soft metal has at least one annular groove in the neighborhood of the annular 
surface of the first annular region of relatively soft metal, and the second annular region of 
relatively soft metal has at least one annular groove in the neighborhood of the annular surface of 
the second annular region of relatively soft metal. 

13. The composite metal seal ring as claimed in claim 8, wherein the composite metal 
seal ring has a longitudinal axis, and the annular surface of the first annular region of relatively 
soft metal is tapered with respect to the longitudinal axis to have a varying radius that is smallest 
away from the second annular region of relatively soft metal and that is largest toward the second 
annular region of relatively soft metal, and the annular surface of the second annular region of 
relatively soft metal is tapered with respect to the longitudinal axis to have a varying radius that 
is smallest away from the first annular region of relatively soft metal and that is largest toward 
the first annular region of relatively soft metal. 

14. The composite metal seal ring as claimed in claim 13, wherein the first annular 
region of relatively soft metal has at least one annular groove in the neighborhood of the annular 
surface of the first annular region of relatively soft metal, the annular groove in the first annular 
region of relatively soft metal being rectangular in cross-section and having walls that are 
perpendicular to the tapered annular surface of the first annular region of relatively soft metal, 
and 

wherein the second annular region of relatively soft metal has at least one annular groove 
in the neighborhood of the annular surface of the second annular region of relatively soft metal, 
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the annular groove in the second annular region of relatively soft metal being rectangular in 
cross-section and having walls that are perpendicular to the tapered annular surface of the second 
annular region of relatively soft metal. 

21 . A composite metal seal ring for effecting a resettable fluid pressure seal with 
respective annular surfaces of first and second hub members, the composite metal seal ring 
comprising an annular core of relatively hard metal, a first annular region of relatively soft metal 
integrally bonded to the annular core of relatively hard metal, and a second annular region of 
relatively soft metal integrally bonded to the annular core of relatively hard metal, the first 
annular region of relatively soft metal having a first annular surface for mating with the annular 
surface of the first hub member to effect a fluid pressure seal with the first hub member, and the 
second annular region of relatively soft metal having a second annular surface for mating with 
the annular surface of the second hub member to effect a fluid pressure seal with the second hub 
member, wherein the two annular regions of relatively soft metal are displaced from each other 
along a longitudinal axis of the composite metal seal ring; 

wherein the first annular region of relatively soft metal has a thickness in said radial 
direction of at least one-eighth of an inch, and the second annular region of relatively soft metal 
has a thickness in said radial direction of at least one-eighth of an inch; 

wherein the annular core of relatively hard metal is inlaid and overlaid with the relatively 
soft metal of the first annular region of relatively soft metal, and the annular core of relatively 
hard metal is inlaid and overlaid with the relatively soft metal of the second annular region of 
relatively soft metal; 
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wherein the first annual region of relatively soft metal is welded onto the annular core of 
relatively hard metal, and the relatively soft metal of the second annular region of relatively soft 
metal is welded onto the annular core of relatively hard metal; 

wherein the composite metal seal ring has a longitudinal axis, and the annular surface of 
the first annular region of relatively soft metal is tapered with respect to the longitudinal axis to 
have a varying radius that is smallest away from the second annular region of relatively soft 
metal and that is largest toward the second annular region of relatively soft metal, and the 
annular surface of the second annular region of relatively soft metal is tapered with respect to the 
longitudinal axis to have a varying radius that is smallest away from the first annular region of 
relatively soft metal and that is largest toward the first annular region of relatively soft metal. 

22. The composite metal seal ring as claimed in claim 21, wherein the first annular 
region of relatively soft metal has at least one annular groove in the neighborhood of the annular 
surface of the first annular region of relatively soft metal, the annular groove in the first annular 
region of relatively soft metal being rectangular in cross-section and having walls that are 
perpendicular to the tapered annular surface of the first annular region of relatively soft metal, 
and 

wherein the second annular region of relatively soft metal has at least one annular groove 
in the neighborhood of the annular surface of the second annular region of relatively soft metal, 
the annular groove in the second annular region of relatively soft metal being rectangular in 
cross-section and having walls that are perpendicular to the tapered annular surface of the second 
annular region of relatively soft metal. 
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23. The composite metal seal ring as claimed in claim 21, wherein the composite 
metal seal ring is adapted for containing a pressure within the hubs of at least 10,000 psi. 

24. The composite metal seal ring as claimed in claim 21 , wherein the composite 
metal seal ring has an internal diameter of at least 3 inches. 

25. The composite metal seal ring as claimed in claim 21 , wherein the composite 
metal seal ring is a hybrid of a pressure energized seal type AX and a compression seal type BX. 

26. A composite metal seal ring for effecting a resettable fluid pressure seal with 
respective annular surfaces of first and second hub members, the composite metal seal ring 
comprising an annular core of relatively hard metal, a first annular region of relatively soft metal 
integrally bonded to the annular core of relatively hard metal, and a second annular region of 
relatively soft metal integrally bonded to the annular core of relatively hard metal, the first 
annular region of relatively soft metal having a first annular surface for mating with the annular 
surface of the first hub member to effect a fluid pressure seal with the first hub member, and the 
second annular region of relatively soft metal having a second annular surface for mating with 
the annular surface of the second hub member to effect a fluid pressure seal with the second hub 
member, wherein the two annular regions of relatively soft metal are displaced from each other 
along a longitudinal axis of the composite metal seal ring; 

wherein the first annular region of relatively soft metal has a thickness in said radial 
direction of at least one-eighth of an inch, and the second annular region of relatively soft metal 
has a thickness in said radial direction of at least one-eighth of an inch; 



H: 454126(9Q#M0l!.DOC) 



26 



Tarlton, Sen No. 09/369,134 



wherein the annular core of relatively hard metal is inlaid and overlaid with the relatively 
soft metal of the first annular region of relatively soft metal, and the annular core of relatively 
hard metal is inlaid and overlaid with the relatively soft metal of the second annular region of 
relatively soft metal; 

wherein the first annual region of relatively soft metal is welded onto the annular core of 
relatively hard metal, and the relatively soft metal of the second annular region of relatively soft 
metal is welded onto the annular core of relatively hard metal; 

wherein the composite metal seal ring has a longitudinal axis, and the annular surface of 
the first annular region of relatively soft metal is tapered with respect to the longitudinal axis to 
have a varying radius that is smallest away from the second annular region of relatively soft 
metal and that is largest toward the second annular region of relatively soft metal, and the 
annular surface of the second annular region of relatively soft metal is tapered with respect to the 
longitudinal axis to have a varying radius that is smallest away from the first annular region of 
relatively soft metal and that is largest toward the first annular region of relatively soft metal; and 

wherein the composite metal seal ring is adapted for containing a pressure within the 
hubs of at least 10,000 psi, the composite metal seal ring has an internal diameter of at least 3 
inches, and the composite metal seal ring is a hybrid of a pressure energized seal type AX and a 
compression seal type BX. 
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Bttn <b5n), n. a shamanlstlc Tibetan sect. abMirbetTby 
the first Buddhist sects of the 7th century and later, 
BO*na(bO>nE> ( -n«hn. B6ne. 

bona-ci (b5'na flO'), n„ pi (esp. collettively) -ci. (esp, 
referring to two or more kinds or species) -els. any or 
several edible serranid Hshes, as Mycteroperca bonnet. 
[< 8p bonasi a fish] 

BO>tta De a (bo/no d8/o), an ancient Roman goddess 
of chastity and fertility, worshiped by women aud be- 
lieved to be the wife, sister, or daughter of Faunus. 
Alio called Founo. E< L: lit,, (the) Good Goddess] 

Bon-a-dOX'ln (bon'o dok'sin). n. Pharm., Trademark. 

bo™ 'fide (uO/no fid/, bon/o: W/no fl/dSV iitKOod 
faith; without fraud. C< — bo-na-fldo (bfi/na ltd/, 



bonA>-), adj. k 

bO'fta (bo/nti ro'dos ; En$, WdOs) 



Lsffn. 



etc.) on or under bond: The company refused to bond a 
former criminal, 21. to connect or bind. 22. Finance. 
to place a bonded debt on or secure a debt by bonds; 
mortgage. 28. to Join (two materials). 24. Masonry. 
to lay (bricks, stones, etc.) bo as to produce a strong 
construction, 25, Elect, to provide with a bond: to 
bond a railroad track. — v.i, 26. to hold together or 
cohere, from or as from being bunded, as bricks In a 
wall or particles in a mass. [ME; vnr, of uano 3 ] 
— bond 'or, n, — bond/lees, adj. 
— Syn. l. bouds. chains, fetters. 3, BoNb, link, tie 
agree in referring to a force or Influence that unites 
people. Bond, however, usually emphasizes the strong 
antf enduring quality of affection, w herons tie may 
refer more esp. to duty, obligation, or responsibility: 
bonds of memory; Blessed be the tie that binds; family ties. 
A link is a definite connection, though a slighter one; 
it may Indicate affection or merely some traceable In 



bonitl 

, Jned (bOnd). adj. 1. having a particular kind o 
or bony structure (often used In combination): "" 
fullv boned; raw- famed; small-touted. 2. having the', 
taken out: cooked or served with the bones renjb'r 
boned chicken; boned real. 3. brewed ur supported^ 
stays, as a corset. 4, fertilized with bone; bonetm 
[monk 1 + -ep 1 ] m 
bone-dry (bfin/drl/), adj. 1. Informal, very dp 
thirsty. 2. Ceram. (of clay) thoroughly dried. " " 
bone flsh (bOn/fisb'). n„ pi -fioh-ea, (esp. colteci 
-fioh. a marine game fish, Albula rulpes. foiii 
shallow tropical waters, having a skeleton comr 
numerous small, fine bones. Also culled la 
[bonk 1 -f new] 

bonehead (hDn'hed/). » stupid, obstinate 
blockhead. Tbonb 1 + head) — bone'head'e 
— bono / head'od neBB, n. 

Agric. bones ground to a coar 



good faith; absence of fraud or deceit; tho otat* Of being fluenec or desultory communication: a close link be- tleP( used ftB fertilizer or feed, 
exactly as claims or appearances indicate: The bona tween friends. bone/ of conten/tion, the subject or focal; 

fides of this contract is open to question. Of. mala fldoe* bond 3 (bond). Obs. —n. 1. a serf or slave. — ad}. 2. in M of n dispute: The terms of the old 
Bon aire (bO nftr/), n. an Island in tho E Netherlands serfdom or slavery. [ME bond(e), OK bbnda < Scnnd; man '» «■}/] u > er e a bone of contention 
Antilles, in the 8 West Indies. 5814 (1000); 03 sq. ml. c f. Icel bmdi husband(Man), contr. of *bbuiule . var. or (0 ^rrkors. 
bon a mi (WVn ba nuV), Pi bona a mis (dOn za imV). b tlande, , a OK bUend dweller, ^cquiy w <to) dwelt toone , oJJ/ ft fmldt larpy llqukl 
French. 1. a good friend! 5, a lover. (see noon) + -end n. suffix, as In i fiend, friend} obtained in the dry distillation of 

Hd.nnft-sa fha nan'za bo-) n US 1 . a rich mass of Bond (bond), n. Cor-rlo kar/5) (nee Jacobs) (Jfi/- hQM 

tt o°r?a?found ( in SKbS 2/a £uS of great and sudden kota). 1882-1048, U.S. song writer and author bo 0 n ? er i fb0 / nor) . „. one who or 

wealth or luck; a spectacular windfall: The play proved Bond. G. F a ring formation in the first quadrant of the thnt W hich bones. [donisI + -eb'] 
to be a bonanta for Us tutky backers. [< Sp: lit , smooth face of tlio moon: about 12 miles ^ bon-erJ (hfi/n.ir). n. Slant. « 

sea (henco, good luck, rich vein of ore) < nasalized var. Bond, W„ a walled plain In the first quadrant of thn foo „ sn nnd obvious blunder, 
of MU bonacia. equiv. to L bonius) good *H (maDacia f nC e of the moon: about 100 miles In dlnraeter. [bonb(head) 4- -e« ! 3 

calm sea < Ok malachXa softness {malach (6s) soft + ~ia bond-age * - * - , - ~ 1 — ■■—»*— ....... 



(bon/dlj). 



1. slavery or Involuntary bonoset (bnn'sef) 



servitude; serfdom. 2. the state of lH*ing lM>und by or 
subjected toexternalcontrol. S.Early Ens Law. personal 
eubjnctlon to the control of a superior; villeinage. [M E 



< A'l7 bondagdum ), See bond 2 , -age] 

restraint; prison. See slavery. 



-Syn, 1, captivity, 
. tnraldom, captivity, 




confinement, imprisonment. 
>■. n course, ns n heading 
in depth. 

i, secured by or consisting 
placed In bond; bonded goods. 



-ia)] 

Bo na parte (bn^no part/; Fr, bfl iiA PA«tO,n. l. 
J©\r6mo (jarOm/; Fr. M «0m/), 1784-1800, king of 
Westphalia 1807 (brother of Napoleon I). 2. Jo-eeph 
(JO/zafi Fr. 2l)0 zeU). 1708-1844. king of Naples 1806- 
08 1 king of Spain 1808-18 (brother of Napoleon 1 ). 8. 
Lou'lfl (ISO 
Holland " 
Na-po-F 
See No 

1776-U 

fc£oTM ^K»T n ; ^ w.»h«« for goods held 

- a <U> - --.opttr/tlflt), n. anjtdherent of 5? n ^ed J^B/key, bond* (def. 10). 

uiic xjuiic»^«.w» — nnJIfttaa. Tenr 

8eO BONAPAftTB, -1ST] 

6on ap-p&ttt (bo nA pR W) 
hearty appetite. 

Bon*a-ven-tu*ra (bon^o ven cjj$or/a; It. bfl/nK ven- 
to5/Rti), n. a boy's given name. 

bon*a*ven*ture (bon'a ven^ch.)r, bon^o ven/-). n. 1. 
See bonaventure mast. 2. See bonovonture mlzzen 



plant of the genus Eupataritim, 
esp. E. perjotlatum, of North 
America. Also called thorough- 
wort. [done 1 •+ set (v.), so 
named (by hyperbole) because 
supposed to have healing proper- 
ties} 

bone*set'tar rbOn'sotAir). n. 
one who treats or seta rractures. 
broken, or dislocated bones, or the , . 

like, esp. such a person who Is not a regular pnys 
surgeon; healer, [la to ME; see bone 1 , better.] 
bono/ Spavin, Vet. Pathol See under epav 
1). 



Bones 
Eupato t 
perfolia 
(Height 8 



French. (I wish you) a 



^S^tt^S^?^?^? «i b /»iS? KMu^!fA > * r^n rl ic^ .B^n^Sa r( f S bond hold er (bond /h01 /dor), n. a holder of a bond or bone/ tur/quoise, fossil bone or ivory that 1 

the Bonapartos or fcheirj^kjes. ^/{flmfS P SSds iSued Tbv a government or corporation, [bonp^ colored naturally or artificially so Mtowm 

jsoma-part ism, n. + holder] -iond'hold'iiiB, ad}„ n. quolse. Also called fossil turquoise, odontolith 

bond*mald (bond/mSd/). n. 1. a female slave. 2. a re- bone-yard (b6n/yflrd/), n. 1. Also calf 

male bound to service without wages. Cbond 2 + maid] Dominoes, the bank, consulting of the 

bond man (bond/man). pi -men. 1. a male slave, dominoes after each person has made his in 

2. a m™cbound to service Without wages. 8. Old En&. 2. u place or area * hero the bones of wild onto 

SK^-f* U 6 — ' Ht - 80Od lUCk ' 8CC t>ond/ ■•/per. ,a superior variety of white paper, co fected Prij^tobg^^ ff 



VQNTUttEj 

Bon*a*V en ture (bon/o ven/cj)cr), n. Saint ("</ic 
Seraphic Doctor") , ^221^74, Italian scholastic theologian. 
Also, Bon a ventura. 

bon /a venture mast/ t iVauf. a mast fitted with a 
lateen sail or lugsail, situated behind the mizzenmast at 
or near the stern, used In the 16th and early 17th cen- 
turies. Also called bonaventure, bonovonture mlzzen. 

bon /a venture ml2/zen t Naut, l. Also called bon- 
aventure. a lateen sail set on a bonaventure mast. 2. _ 

See bonaventure mast. bond-stbno (bond'stlm/), n. a" stone, as/a perpend 

bon^Vist (bon/ovist), n. 8ee hyacinth bean. [< It f bonding facing masonry to a masonry Iba ' 
otionatffsto good sight. See boon 8 , vista] 



used for stationery. Also called bond, 
bond/ servant, i. one who serves in bondage; 
slave. 2. a person bound to service without wages. 
Also, bondZ-serv/ftnt. 

bondS'inan 1 (hondz/mon), n., pi -men. Law, one 
who Is bound or who by bond becomes surety for 
another, [ftonrf's man man of the bond, I.e., its signer; 

see BOND 1 , MAN 1 ] 

bonds* man 2 (bqndz/mon}, n., j?/. -men. bondman. 



(ME bondesman. See bond*, man 1 ] 



for bonding 
[bond 1 + BTi 



bon-bon (bon/bon/; Fr. bON b6N/), n., pi -bona bond s- worn- an > fbondz/wdnm/an), vl. -wom*on 



(-bonz/; Fr. -bON/). 1. a fondant, fruit, or nut center 
dipped In fondant or chocolate: a chocolate. 2. a piece 
of confoctlonery; candy. £< F: lit., good-good; a re- 
petitive compound, orlg. nursery word] 
bon bon.nl© re (bftN bO nyeit/), n,. pi. -nieres 
(-nycn/). 1, a confoctlonor*s store. 2. (italics) French. 
a box or dish for candies. [< F: lit,, candy-holder] 



for scrap or otherwise disposed of. 
[bone 1 + YARD 3 ] 

bon fire (bon/rPr/), n. i. a large 
fire in the open air, for warmth, 
entertainment, or celebration, to 
burn leaves, garbage, etc., or as 
a signal, 2. any fire built in the 
open, [late ME bone fire, l.p,,aflre 
with bones for fuel] 
bon-go* (bofig/gO. bOfift/-), n„ pi 
-gos. (esp, collectively) -so. a 
reddish-brown antelope, ravro* 
tragus euryctrus, of the forests of 
tropical Africa, having white 
stripes and large, spirally twisted 
horns. [< an African language] 



Bongo 
ehouldc 



X=3 



iii iii iii 



Law . a woman who is bound or who by bond becomes 
surety for another, [bond's woman vtoman of tho bond 
i.e., its signer; see bondsman 1 ] 

bondB*wom an3 (bondz/wftttm/on), pi. -wom-en. 
bondwoman, [bond 9 + woman] 

bond -worn- an (bond/wOrtm/on), n., pi -wpm.on. a „ fc 

female slave. [AIE bonde uomman. flee hond 3 , woman] bon- grace (bon/gr5s/), n. Naut, bowgrace. 
bone 1 (bOn), n., r„ boned, bon ing, — n. I, Anat., Zool fy on gri t mal gr6 (bos/ gnit' mAl/ gR&/), 

a. one of the structures composing the skeleton of a whether willing or not; wllly-nllly. 

vertebrate, b, the hard, connective tissue forming the Bon -ham (bon/om). n. a town in NE Tex 

substance of the skeleton of most vertebrates, 2. such ngeo), 

a structure from an edible animal, uwally with meat B 0ri .heur (bo nftr/; Fr. bfl n<ER/). n. Ro-sa 
or structural animal substances, as Ivory, whalebone, 



bon go 5 (boffg/gO, bOffg/-), n., pi. 
-goo, -goes, one of a pair of small 
tuned drums, ployed by beating 
with tho fingers. Also called 
bon /go d ru m / . [ < Amer $v bongo} 



painter. 



V- Bonds (def. 17a) 

A, American bond; B, Flemish bond; C. English bond; 
D, English crosa bond 



bond 1 (bond), n. 1. something that binds, fastens, 
confines, or holds together. 2. a cord, rope, band, or 
ligament. 8. something that binds a person or persons 
to a certain line of behavior: the bond of matrimony. 4. 
something, as an agreement, friendship, etc., that unites 
individuals or peoples into a group: covenant: the bond 
between nations. 6. binding security; ttrm assurance; 
My word is my bond. 6. a seated instrument under which 




or other material for stiffening eon* ts, petticoats, etc.; 
stay. 7. Games Slang, a domino. ■&. feel In one's bonet*. 



simple good-heartedness; a good-natured i 
equlv. to bonhomme good-natured man (see; 
u"£' to" tWnFoMeenn^ItiveTy: She felt in her bones that Homo) + -<e -y 3 ] — bon-ho-mous (bonAi nm)<< 
it was going to be a momentous day. 9. have a bone to Bon- no m me Rtcn'Ord (bon/om rltm/ftrdt 
pick with someone, to have cause to, disagree or argue n6m/ r5 sIjar/). the flagship of John Paul , 

_._„ . with somone* The teacher had a bone to pick with him Bond-face (bon/o fas 7 ; for h also Fr. bfl nE 

5 BSX8" $XP$ySSk£ ^tT^iT^^SS^ b^uSm^m^kpaper was identical &Uh his neigh- "i^ff^Srifft) a.d. ; eV-7«». English 
S *!*^JS!?JFJ5!!£R^ fi ^JS ■ £ wAu 10, make no bones about, a. to deal with in a be Carae a v missionary In Germany, 2. a Jovial 1, 

" «wi»««™ nnrtor ^1 8 . a writ- dlrect . m^nneri act or spuak openly, b. to have no fear in The Beaux' Stratagem. 8, (U.) any landlor 

of or objection to: He makes no bones about helping his fc eeperi 4. a boy's given name, 
trt/f with the dishes. — v,l 11. to remove the bones from: BonWace I, Saint, died a.d. 422. pope 418 
to bane a turkey. *2. to put whalebone or another stiff- B 0n |* ace \\ D0W , AtD . 530-532. 
ener Into (Clothing). 18. ^grfc. to put l>one meal into, aa gxS}5™ n\ a » *SS 

rertil Kor. —tf.f. 14. Slang, to study intensely; cram S on H aoe Hf* P°P° A l * 6 
often lo by ii): SA?"3n<n! «P W her finals. [ME Boniface IV, Saint, pope a.d. 808-616. 
boot f, 0» bin; K D been bone, leg, Icel bein bone, 0 Boniface V, died a.d. 625, pope 619-625. 
fietn leg] —bono/less, adj. —bono/ like/, adj. Boniface VI t pope a.d. 898. 



7. any written obligation under seal. . 

ton promise of a surety, e. Govt, the state of dutiable 
goods on which the duties are unpaid, when stored 
under a bond In charge of the government: goap in 
10. Also called bonded whiskey. U.S. u whiskey 



&ond. r L - ■ 

that has been aged at least four years In a bonded ware- 
house before bottling. 11. Finance, a certificate of 
ownership or a specified portion of a debt duo to bo 

Raid by a government or corporation to an Individual 
jfifon* T?%X»^^X°l& t SS&y £ bone^on), rj^rrtioml^ne^^hinVrmr Bo"ntface Vli, 'antlpope a.d. 074. 084-085. 

posited, or the promfssoFy arrangement entered into, B6ne (bOn), n. a seaoort in NE Algeria: site of Boniface VIII, ^ n ViS}P 
under any ouch agreement. IS. a substance that causes Hippo Heglus, 112.010 (1054). Also. Bona. Italian ecclesiastic: pope 1204-1303. tAtx m 

particles to ad hon»: binder. 14. adhesion between two bone/ asb'. the remains of bones calcined in the air, Boniface IX, (Pietro Tomacelli) died 1404^ 
substances or objects, as concrete and reinforcing 118rd M a fertilizer and in the making of bone china, ecclesiastic: pope 1389-1404. 
strands. Itt. Chem, the attraction hetwwn atoms in n A T]jr called bone/ earth/. Bon-ing-ton (bon/lfift t.tn). n. 

molecule. 16. Hec bond paper. 17. A la son ry. a. any too „ 0 . b i ack (bon/blak/), n. a blacU, carbonaceous (pitrks), 1801-28. English painter, 
of various arrangements or bricks, stones, etc.. having a D 8 Xstance obtained by ca cining bones In closed vessels. Bo/nin Ie'landS (bO/nin), a group 
regular pattern and inu»nded Uy Increase the strength ^^y^Sffpi^^ Also, N Paclrlc. SE of Japan: under U.S. 

or enhance the apwarance of a construct on. b, the S/linck/ Fbone" + ni,Acil uninhabited since World War II. 40 sq. 

overlap of bricks, stones, etc.. In a construction so as to w ™i,JKJL« 7i«T «^;.. n ii„ u .h»A #>hi«a mnrfo Oaaaawarn Jima. 
increase its strenath. 18. Elect, an electric conductor bone/ Cbl/na, a fine, naturally white china made _ygaoawarD uimo. 
placed between adjacent metal parts within a structure, with bone ash. 



Richard ' 

jroup of Islan" 
under UJH. adminj 
mi. 



Bo nl ta (b.) nQ/to. bO-), n. a girl's given nan^ 

as"in a railroad track, aircraft houstN etc., V>Trev~ent bone/ conduc/tlon, Med the transmission of bo-ni'to (b,j n6 'W. n.. ?J-J{ 9 f;^lYJ8 i \ e l&^ 
the accumulation of static electricity. 10. Obs Don ds- sound vibrations to the internal ear through the cranial Z^^iu^^J^Xi « S»! Saffa f a/fe saW 
man. — u.f. 20. to put (goods, an employee, official, bones (opposed to of r conduct ion). mackerellike fish of tho genus saraa , as 5. saw 

concise) etvmowoy my: <, descondod or dorlvcd fromi >, whence; b„ blend of, blended; c. cognate with; dnrlv., dorlvatiyo; ^v-j, ^"^^n^Nrmf 
m., modification of; obi., oblique; r. ( replacing; s„ stem: sp., spelling; trans., translation; ?, origin unknown, porhaps; hypothetical. 800 the full key inside the rran 



msul&ation 



738 



PtfLT Implies such Insolence of speech or manner" 



deeply humiliates or wounds ono's feelings and arouses 
to anger. Indignity Is especially used of inconsiderate, 



emasculated. 4, having tho hymen unbroken; virginal, 
[late MB < h intaet(uf) untouched, equlv. to in- in-* 
_ + tactus, ptp. of tangere to touch] — ln-taet'ly, adv. 

contemptuous treatment toward' one entitled to respect. — In-tnct/ness, n. 
A pit no nt implies open disrespect or of tons© shown, as It — Syn. l. 8co complete. 

were, to the face. Slight may imply inadvertent in- Intaglio <in tal/yd, -till'-; It. 5n tli/ly6). n., pi. 
difference or disregard, which may also indicate ill-con- .tagMos, It. -ta-gfl (-tH/lye - ). 1. a gem. seal, piece of 



in 



frat ed (ln/fc> gruVi 



cealed contempt. —Ant. 1, 4. compliment. 

in sul'ta tion (in/sal ta/fihon), n. Archaic, insult. [< 
L insultdtidn- (s. of insultfflb), equlv. to insutUJt(us) In- 
sulted (ptp. of insult&re) + -ion- -ion] 

in-SUlt-ing (in sul/tifig), adj. tending to glvo or cause 
Insult; characterized by rudeness, insolence, etc. [in- 
sult -f -ino 9 ] 

Insuperable (In s6o/por o bol), adj. incapable of 



being passed over, overcome, or surmounted: an in- 
superable barrier. [ME < L insuperUbit(ia) t See in-*, 
supdbablb] — in<su'por«a*bll'i*ty, ln.eu/por* noble- 
ness, n. — Sn<ou/por*a<bly, adv. 
in«eup»port*a*bi6 (in/aa por/to bol, -p6r/-), adj. l. 
-— —- — - J - apablo of support, 



not endurable] insufferable. 2. ihcai 

as by evidence or collected facts: an insu 



_ „ . vtabu ac- 

cusation, r< LL insupportaoil(is). See in-*, supporta- 
ble] — in/sup*port/a*ble*nese, n. — in/sup*port/a*bly, 
adv. 



iewelrv, or the like, cut with an incised or sunken design, 
t. incised carving, as opposed to carving in relief. 8. 
ornamentation with a figure or design sunk below the 
surface. 4. an incised or countersunk die. S. a figure or 
design so produced. 6. a process in which a design, text, 
etc., is engraved into the surface of a plate so that when 
ink is applied and the excess Is wiped off, ink remains in 
the grooves and Is transferred to paper in printing, as In 
engraving, drypoint, etching, etc. 7. an impression or 
printing from such a design, engraving, etc. .[< It, 
dorlv. of intagtiare to cut in, engrave, equlv, to in- 
in- 8 + la&liare to cut < LL ffiWfiro, dorlv. of L idlea a 
cutting; boo tal.lt] 
ln*takO (In'tQkO. n. 1. the point at which a fluid Is 
taken into a channel, plpo, etc. 2. the act or an Instance 
of taking in. S. that which Is taken In. 4. a quantity 
taken in: the intake of oxygen. 6. a narrowing; contrac- 
tion, [n. use of v. phrase take in] 
lncanable in-tan- ffi-tole (in tan/ja bol), adj. l. not tangible; ln- 

u.vm)/wiv Aanahla r\t hatnn nmwntirnH kv fhn * - - * 



in-BUp press l ble (In to presA) bol), adj. „ 

of being suppressed: his insuppressible humor, [in- 8 + 
auppnneaipLm] — ln'sup*press'i>bly, adv. 
in sur a ble (in *J)6l>r/o bol), adj. capable of being 
insured, as against risk of loss or harm: proper to be In- 
sured, linbu he + -able] — ta'Bur'a-bil'l-ty, n. 

ln-sur-anCG (in sljftor/ons), n. 1. the act, system, or 

business of insuring property, life, one's person, etc., in-tan'si*bly. adv. 
against loss or harm arising in specified contingencies, as in.tnr.fll.n (tn tAr/nn a\ 
ffre. accident, death, disablement, or the UkeTln consid- iar 2 1 B un M ™ 
eratlon of a payment proportionate to the risk involved. 
2. coverage by contract in which one party agrees to 
Indemnify or reimburse another for an^ loss that occurs 



capable of being perceived by the sense of touch, as in- 
corporoal or immaterial things, 2. not definite or clear 
to the minol: intangible arguments, 3. (of an asset) 
existing only in connection with something else, as the 
good will of a business. — n. 4. something Intangible, 
esp. an Intangible asset. [< ML intangibilds). See in A 
tangible] a — w*tan'gl-bll/t<ty t in-tan/gi*ble*ness, n. 

n. an art or technique of 



o). n. an art or techniai 

decorating a surface with inlaid patterns, esp. or wood 
mosaic, developed during the Renaissance. Also, tarsia. 
Tin- 3 + It tarsia < Ar tars* an Inlay] —tiv tar- si-ate 
(in tar'sB 6V f -It), adj. 
In*tar*6l6t (in tOr'gfot). n, a person who creates In or 
practices Intarsia. [intarb(ia) + -ibt] 
in-te-ger (in/tl jar), n. 1. one of the positive or nega- 
tive numbers 1, 2, 8, 4, etc., or 0; a whole number, as 
distinguished from a fraction or a mixed number. 2. a 
complete entity. [< L: untouched, hence, undivided, 
whole, equlv. to in- in- 3 4- -tea- (yar. of tag; ptp. s. of 
— tangere to touch) + -«r adj. suffix] 

vt'te), Latin, blameless In 1 If o; Innocent. Horace, Odes, I, 
ln*td*0ra*olo (in/to gre bol), adj. Math, capable of 
being Integrated, as. a mathematical function or dif- 
ferential equation, [integrate) + -able] — in'to- 
gra-biKt-ty, n. 
ln-t©-gral (In/to gral), adj. 1. of, pertaining to, or 
belonging as a pari of the whole; constituent or compo- 
nent: the integral parts of the human body. 2. necessary 
to the completeness of the whole: This point is integral 
to his plan, 3. made up of parts which together consti- 
tute a whole. 4. entire; complete; whole: the integral 
works of a writer. 6. Arith. pertaining to or being an 
integer; not fractional. 0. Math, pertaining to or in- 
volving integrals. — n. 7. an integral whole. B. Math. a. 
Also called Riemann integral, the numerical measure of 
the area bounded above by the graph of a given function, 
below -by tho x-axis t and on the sides by ordinates drawn 
at the endpolnta of a specified interval: the limit, as the 



under the terms of the contract. 3. the contract itself, 

set forth in a written or printed agreement or policy. 4. 

the amount for which anything is insured, tf, Rare, an 

insurance premium, [insure -f -anob] 1 
in-sur*ant (in ghdorAmt), n. Rare, a person who takes 

out an insurance policy, [insure +. -ant] 
in -sure (in'shdor/), v., -sured, -bo r. lug. —v.t. 1. to 

guarantee against loss or harm, 2. to secure indemnity 

to or on, in case of loss, damage, or death. 8. to issue or 

procure an insurance policy on or for, 4. ensure (defs. 

1-3). — v.i. 5, to issue or procure an insurance policy. 

[var. of ensure] 

■HSyn, 1. warrant. 4* assure. 

lH*8Ur6ti (in ghfrord'), n. a person covered by an 
insurance policy, [insure 4* -ed z ] 
In-surer (in sj)ddr/ar), n. l. Insurance, a person or 
company that contracts to indemnify another in the 
event of loss or damage. 2. one who or that which In- 
sures, [inburb + -BR*] 
in-Sur-gencC (in sur/jons), n. an act of rebellion. 

[inbuboCbnt) -I- -ENOB] 
in sur gen cy (In sur'jan s&), n> state or condition 
of being insurgent; insurrection against an existing 
government by a group not recognized as having the 
status of a belligerent; rebellion without a revolutionary 



government. [inauroen(t) 4* -or] 
ln-8Ur-gent (in eGr'Jont). n. l v a person who rises in 



forcible opposition to lawful authority, eop. ono who en- 
gages in armed resistance to a government or to the ex- 
ecution of its laws; rebel. 2. U.S. Politics, a member of 
a section of a political party that revolts against the 
methods or policies of the party, -—adj. 8. rising in re- 
volt; rebellious, 4. surging or rushing in: The insurgent 
waves battered the shore* f < L insurgent- (s. or insurgms) 
rising up against, prp. of insurgere. See in- 8 , surge, -ent] 



intellectualist i 

, U'tld), adj. 1 . having on a ban 

of equal membership individuals of different raciri 
religious, and ethnic groups: an integrated school, Qf 
segregated. 2. combining or coordinating se partita 
elements so as to provide a harmonious, Interrelate, 
whole: an integrated plot; an integrated course of study. M 
organised or structured so that constituent units funW 
tion cooperatively: an integrated economy. 4. Socioliwt 
or pertaining to a group or society whoso members^ 
teract on the basis of commonly hold norms or value- 
6. Psychol, characterized by Integration. [inteora5>, 

+ -ED 2 ] W 

integrated bar/, Law. (in some States) a systlV 
of bar associations to which all lawyers are required!!* 
belong, Also called Incorporated bnr. 

in'tesrated da'ta processing, the processM 
of information by systematic techniques which redu& 
human intervention to a minimum and which emplom 
language common to all the machines In the 'system 
Abbr.: I DP Of. automatic data processing. 

integrating factor. Math, a factor that up 
multiplying a differential equation with right-hand m 
equal to zero makes the equation lntograbfo, usually)"' 
making the resulting expression an exact differential 
some function. 

ln*te*gra*tion (In'to grfi/sjjon), n. 1. tho act or3$ 
Instance or combining Into an integral whole. 2:3 
havlor. as of an individual, that Is In harmony wlth3 
environment. 8* Psychol, tho organisation of the*c~ 
stttuont elements of the personality into a coordina" 
harmonious whole 4. Math, the operation of fli 
tho Integral of a function or equation, esp. solvi 
differential equation. 5. U.S. a. tho combination 
educational and other public facilities, previously "JL 
regated by race, into one unified system, b. the acl 
an instance of Integrating an organitatlon, pi a — - 
business, city, etc. c. the act or an instance of inU. w 
ing a racial, religious, or ethnic group, [integrat. 
-ion; cf. L integratiO renewal] 

integration by parts', a method of ovaiual 
an integral by Ubo of the formula, fudv - uv - fvduM 

ln-te-sra-tlon-iBt (In'to grQ^o nlst), n. U.S. a| 
son who works for or favors the Integration of edti 
ttonal and other public facilities, [integration + - 

ln*te*gra*tor (In'ta gr&'tar), n. 1. one who or J 
which Integrates, 2. an instrument for per for 
numerical integrations, [integrate + -or 3 ] 

in-teg-ri'ty (in teg/rl t&), n. 1. soundness of an_ 
herence to moral principle and character; uprlghtn 
honesty. 2. the state of being whole, entire, orrL 
diminished: to preserve the integrity of the empire. 'SB 
sound, unimpaired, or perfect condition: the Integrity < 
the text; the integrity of a ship's hull [late ME inteM; 
< L integrity*. See integer, -itv] 9„ 
—Syn. 1. rectitude, probity, virtue, 8ee honor, 
1. dishonesty. 

in teg u ment (In tcg'ya mont), n. 1 . a natural ( 
Ing. as a skin, shell , rind, etc. 2. any covering, CO _ 
enclosure, etc. [< L integument(um) a covering^ 
in- 8 , teoument] I 
—Syn. 1,2. cortex. 2. involucro, Involucrum, WTapl 
cloak. 

in teff u men ta ry (in teg^ya mon'to rB), adj:\ 
pertaining to, or like an integument, [intbo uun 



norm of partitions of the given Interval approaches 
zero, of the sum of the products of the function evaluated 
at a point in each sublnterval times the length? of the 
sublnterval. b. a primitive, c. any of several analogous 
quantities. Cf. Improper integral, line integral, 
multiple integral, surface integral. f< LL integrSltis). 
See integer, -al 1 ] — ln*te*grnl*l*ty (fn'tagral^f t6), n. 
— In'tO'graMy, ado. 

lnsur/iiig clause', the clause in an Insurance policy Integral cal/culus, the branch of mathematics 
setting forth the kind and degree of coverage granted by tnat deals with integrals, esp, the methods of ascertain- 
tho Insurer. Ing indefinite integrals and applying them to the solu- 

ln*sur<mount*a*le (In'sor moun/to bol)/ adj. In- SlSS^^jSHIS^ 0 ! 1 ^ SSii5i\! ons and * ne ^oterminine: of 
capable of being surmounted, passed over, or'ovorcomo: t &T 2^ f volumes, and longths. 

an insurmountable obstacle un- 0 + burmountablid] Into sreu curve', M am. a curvo that Is a geometric 
— ln'aar-mount'a*bil'l-ty» fc/aur. mounts •bto>ne&s. representation of a functional solution to a given dif~ 
n. — in'sur-mount/a-bly, adv. ferentlal equation, 

in-SUr-rec-Uon (In's? rek^sn), n. 1, the act or an 

instance of rising in arms or open rebellion against civil A i . 

authority or an established government. 2. any act or °» integrity, 



■ARY] 

in tel lect (in't°lekt') 



n. 1* the power or facu 




thority. [late ME "< tTL insurreciiffn-'(s."of insurrectiO) , 
equiv. to insurrect(us) risen up against ' ' * ' 



integral domain/. Math, a commutative ring in 
which the cancellation law holds true. Also called domain 
of Integrity. 

Integral equation. Math, an equation in which 
an integral involving a dependent variable appears. 



instance of revolt or open resistance to established au< 

< LL ' - - ^ ^ 

_lt -47vn— , fttt T '"'T*/™7^>#l^^i ( ^& oM ^ a ? tfr * ) ' Integral test/, Math, the theorem that" a given 
+ -#n- -ionJ — in/flur.rec/tlon.al, adj. —in/flur- . W fioile series converges if the function whoso value at 



i™ ™/^^*"! 0 ' - ta/s »':«« /ti ™^o» I each integer is the corresponding tefm in the series U 

fi ^ a J e ^tipn.tst« a ^ decreasing, tends to zero, and results In a finite number 

—Syn. 1 . Insurgency, uprising. 2. mutiny See revolt, when Integrated froin one to infinity, 
in<8Ur*reC*tiOn*ar*y (In /SO rek/sha ner>8), ad}» n., In*te*srand fin/to nrand/l n Math the ejcnrAMlnn fr» 
Insurrection. . 2. given to or causing ™urr<tf tion._ inteirtmduSf gei . t of inmr tre to iNTmonA-rs] 



3. a person who engages in Insurrection; rebel; insurgent. 



v.t., -leod, 

p.f„ -tzed, 
country or tho 



J!&J!^&SS^kS e S! l ^Ji people) to ln " to'te-graph (in/ta graf/, -grttf/), n. integrator (def. 2), 

Cti 2?*tuP N8 ^ BRBCTI ° N + CD* INTEGRATE and -aBAPHj 

( fe t wS& nSi' n °h in*tO'Srrat© (In/to grBt/), v., -grnt-od, -grat-lng. — v.t. 

«?Mv%„!^ U iSB?5r SLfSKW 1 1 • *° ^ rln » together or Incorporate (parte) intoa whole. 
in tZfZLZ t0 hJS 8 Tf^^JSJii^ ry: i 2 * to make U P« combl n°. or complete to produce a whole 
B . to™f* ction > L ^ + susceptible] —fa/- nralarserunft. aanartsdn a. t£iinltanr™i«Hn« a . *« 



[inburbbction + -art] 
in aur-rcc tion ise (in/sa rek/sho nls/) 

-le.lntj. Chiefly Brit. InsurrectlonUe. 
ln sur rec-tion ize (in'so rek/sha nla/), 

-tz*ing. 1. to cause Insurrection In (a 

like). 2* to rouse (a person, group, 
.surgent action. ' 
In-susce] 

ceptible; __ „ _. 

(usually fol. by of or to) : insusceptible of flattery, 
susceptible to infection, [in- 8 + susceptible] 
sus>oep/ti*b11/i*ty, n. — in/aus*cep/ti'bly, adv. 

in-SWathe (In swafeh/), V.t., -swathed, -swath- lug. 
Rare, enswatho. — in- own the /men t, n, 

tn*8wept (In/swopt/), adj. taporlng at the front or tip, 
as an airplane wing. [adj. una of v, phrase swept in] 

ln<swlng'Or (in/ewinVor), n. Cricket, a bowled ball 
that veers from off side to log side. Cf. outa winger. 
[in + swiNOttn] 

int., 1. interest. 2. Interim. 3. interior. 4. interjec- 
tion. 6. Internal. 6. international. 7. interpreter. 8. 
interval. 0. Intransitive. 

In tact (in takt/), adj. 1. not altered, broken or Im- 
paired; remaining uninjured, sound, or whole: The vase 
remained intact despite rough handling in shipment. 2. 
not changed or diminished; not influenced or swayed : 
Despite his misfortunes, his faith and optimism are still 
intact, a. complete or whole, esp. not castrated or 



in-te-Qrant (in/to grant), adj. 1. making up or being a 
part of a whole; constituent. — n. 2. an integrant part. 
3. n solid, rigid shoot of building material composed of 
several layers of the came or of different materials. [< 
L integrant- (s. of inte&r&ns) making whole, prp. of inte- 
gr&rg. See integbb. -ant] 



og together or Incorporate (parte) into a whole. 
2. to make up, combine, or complete to produce a whole 
or a larger unit, as parts do. 3. to unite or combine. 4. to 
indicate the total amount or the mean value or. 5. 
Math, to find the integral of. 0. U.S. a. to combine 
(educational facilities, classes, and the like, previously 
segregated by race) into one unified system, b. to give 
or cause to give equal opportunity to members or all 
races, religions, and ethnic groups, esp. to Negroes, to 
belong to, bo employed by, be customers of. or voto in 
(an organisation, place of business, city, State, etc.): 
to integrate a restaurant; to integrate a country club. e. to 

give or cause to give equal 0 pr— * ■ 

tion to (a racial, religious, or ol 



give or cause to give equal opportunity and considera- 
tion to (a racial, religious, or ethnic grou 

of such a group) : to integrate the Negroes 
— v.i. U.S.B. lot a school, neighborhood, place of bu'si- 



,c group or a member 
in Mississippi. 

. - . . v -o. place of busi- 

ness, city, etc.) to become integrated. 7. (of a racial, 
religious, or othnic group) a. to become integrated, 
b. to meld with and become part of tho dominant cul- 
ture. [< L integrates) made whole, restored (ptp, of 
inte grQre). 8oo integer , -ate'] — in/te.gra / tlvo, adj. 



tho mind by which one knows or understands, 
tlngulshed from that by which one feels and tK 
which one wilts: tho understanding; the faculty of 
ing and acquiring knowledge. 2. capacity for t* 
and acquiring knowledge, esp. of a high order; 
capacity. 3. a particular mind or Intelligence, esi 
high order, 4. a person possessing a great caps 
thought and knowledge. 5. minds collectively, 
number of persons, or the persons themselves. 
L intellect {us), equlv. to intellect- (ptp. s. of inUi 
understand; see intelligent) + -u« n, suffix] 
—Syn. 1. reason, sense, common sense, bn 
mind. —Ant, 1 . inanity, 
in tel lec tion (in/t°lek/$hon). n. U the action 
cess of understanding; the exorcise of the Intellect; 
particular act of the Intellect. 3. a conception or 1' 
the result of such an act. [Into MB < ML intellect 
of intellect^). 8ce intbllwct, -ion] 
in tel lec tive (in/t*l©k/tiv), adj. 1. having po; 
understand: intelligent, 2. of or pertaining to * 
tellect. [late MB < L intellectlv(us). See in* 
-iv b] — WtoMec/tlvo-ly, adv. 
tn teMec tu al (tn't°lek/ci)6o ol). ad). 1. ap] 
or engaging thd intellect: intellectual pursuits. 

Sortaming to the Intellect or Its use: intellectual 
. directed or inclined toward things that uw 
intellect: intellectual tastes. 4. possessing or 
intellect or mental capacity, esp, to a high d; 
intellectual person, 5. guided or dovelopod by 
on the Intellect rather than upon emotions o 
6. characterized by or suggesting a predominan: 
tellect: an intellectual way of speaking. — n. 7. of 
of superior Intellect. 8. a person who places a 1 " 
on or pursues things of interest to the Intelli 
more complex forms and fields of knowledge, as 
or philosophical matters, esp. on an abstract and 
level. 9. an extremely rational person; one wr 
on intellect rather than on emotions or feel: 
person professionally engaged In mental 1 
writer, teacher, etc., as distinguished from a Atf 
laborer or businessman. 11* intellectuals* 
tho mental faculties, £2. intellectuals, Ob-, . 
pertaining to the intellect. [ME < h intellect^} 
equlv. to mtetlectu(s) intellect + -al 1 ] 
l6o/tU*al*ly, atfp. — ln/teMec/tu>al*noB8, n. M 
—Syn, 1 , 2. mental. 4. See intelligent, 
animal, sensual. 
ln-teMec-tu-aMse (in/t a lek/ch6o o ife/), 
-loed, -is • ing. Chiefly Brit, tntellectunltzo. -i 
lee'tutaM'sa'tlon, n. — in'teMee'tu>aM0'or t 1 
ln tel lec tu aMsm (in/t"lek/cbGo o llz'om).^ 
the exercise or the Intellect, 2, devotion to Intt 
pursuits. 3. excessive emphasis on abstract or Igt 
al matters, esp. with a lack of proper consldern 
emotions 4. Phitos. a. tho doctrine that know* 
wholly or chiefly derived from pure reason, b>1 
lief that reason Is tho final principle of reality^ 
tbllectual + -ism] — ln/tel>lec/tu*aM6t, nTM^ 



concise ETYMOLOOT kot: <, descended or derived from; >, whonco; b„ blond of. blended; a, cognate with; derlv., derivative; oqulv., equivalent; lmit., » 
m., modification of; obi., obliquo; r. ( replacing; s., stem; sp.. spelling; trans., translation; ?. origin unknown, perhaps; *, hypothetical. Sec the full key inside the fro] 
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PRotKnES OF MATERIALS 28-43 



tE 28- 1 6 Aluminum Alloys 



UNS 



Composition, % y 



Cu - 


Mg 


Mn 


Si 


0,05-0.2 








3.8-4.9 


1.2-1,8 


0.3-0.S 


0.5 


0.05-0.2 




1.0-1.5 


0.6 


0.1 


2.2-2.8 


0.1 




0.1 


4.0-4.9 


0.4-1.0 


0.4 


0.1 


3.5-4.5 


0.&-0J 


0.4 


0.1 


3.1-3.9 


0.1 


0.25 


0.15-0.4 


0.8-1.2 


0.15 


0.4-0.8 


0.1 


0.45-0.9 


0.1 


0.2-0.6 


1.2-2.0 


2.1-2.9 


0.3 


0.40 


3.5-4.5 


1.2-1,8' 


0,35 


0.7 


4.0^.0 


0.03 


0.35 


0.7-1.5 


0.5-1.5 


0.7-1.3 


0.35 


11-13 


0.15 


0.05 


0.35 


4.5-6.0 


0.15 


3.5-4,5 


0.35 


0.35 


0.25 


9.5-10.6 


0.15 


0.25 



Other 



Condition! 



, Mechanical properties \ 



Yield 
strung* 1 1, 
kip/m 11 
(MPo) 



Tensile 
strength, 
kip/ln* 
(MPa) 



Elongation 
in 2 hi. % 



HafB'ness' 
HB 



A91060 
A9U00 
A92024 
A93003 
A05052 
AQ5083 
A95086 
A95154 
A06061 
A96063 
A97075 



A02420 
A02950 
A 13320 
A24430 
A05140 
A05200 



99.6 Al min. 
99.0 Al min. 



0.1 

0.15*0.35 
0.05-0.25 
0.05-0.25 
0.05-0.35 
0.04-0.35 

0,1 
0.18-0.28 



0.25 



5.1-6.1 Zn 

1.7-2.3 Ni 
2.0-3.0 Ni 



0 
0 

T4 
H14 

0 

0 

0 

0 

TO 

T6 
T6 



S-T571 
S-T4 

P-T551 
S-F 
S-F 
S-T4 



4(28) 
5(34) 
47(324) 
21 (145) 
13(90) 
21(145) 
17(117) 
17 (117) 
40(276) 
31 (214) 
73 (503) 



22(152) 



10(69) 
13 (90) 
66(469) 
22(152) 
2.8(193) 

,18(262) 
35(241) 
45 (310) 
35(241) 
63 (572) 



29 (200) 
29(200) 
31 (214) 
17(117) 
22(152) 
42 (290) 



43 
45 
10 
16 
30 



27 
17 
18 
11 



3 
6 
12 



19 
23 
120 
40 
47 



58 
95 
73 
150 



,.gle values are maximum values, 
trical room-temperature properties. . - 

sand-cast; P = permunGitf-mold-cast; other = temper designations. 
|BCE: Aluminum Association. Courtesy of National. Association of Corrosion Engineers. To convert MPa to lbt/in'. multiply by 145.04, 



jlstte. This membrane functions as a barrier to protect the sub- 
from corrosion damage. A special prestressed-brick design'that 
^ains the brick in compression by using a controlled-expansion 
bus mortar and brick bedding material precludes the use of an 
1 me/ic membrane. 

ment and Concrete Concrete is an aggregate of inert reln- 
,g particles in an amorphous matrix of hardened cement paste, 
made Of portland cement has limited resistance to acids and 
and will fail mechanically following absorption of crystal- 
^g solutions such as brines and various ocganics. Concretes 
r of corrosion-resistant cements (such as calcium aluminate) can 
lected for specific chemical exposures. 

oil Clay is the primary construction material for settling basins 
r >aste-treatinenl evaporation ponds. Since there is no single type 
\y even within a given geographical area, shrinkage, porosity, 
rption characteristics, and chemical resistance must oe checked 
ttch application. 



SANIC NONMETALL1CS 

listic Materials In comparison with metallic materials, the use 
" tics Is limited to relatively moderate temperatures and pres- 
ide (450?F) is considered high for plastics]. Plastics are also 
istant to mechanical abuse and have high expansion rates, low 
u s (thermoplastics), and only fair resistance to solvents. How- 
they are lightweight, are good thermal and electrical insulators, 
?y to fabricate and install and have low friction factors, 
erally, plastics have excellent resistance to weak mineral acids 
e unaffected by inorganic salt solutions — areas where, metals 
jat entirely suitable. Since plastics do not corrode in die electro- 
lioal sense, they offer another advantage over metflls; most met- 
affected by slight changes in pH, or minor impurities, or 
: content, while plastics will remain resistant to these same 

Important thermoplastics used commercially are polyethylene, 
, nitrile butadiene styrene (ABS), polyvinyl chloride (PVC), cellu- 
acetatc butymte (CAB), vinylidene chloride (Saran), fluoro- 
sis (teflon, Halar, Kel-F, Kynar), polycarbonates, polypropylene, 
«, and acetals (Delrin). Important thermosetting plastics are 



general-purpose polyester glass reinforced, bisphenol-bused polyester 
glass, epoxy glass, vinyl ester glass, furan and phenolic glass, and 
asbestos reinforced. 

THERMOPLASTICS 

The most chemical-resistant plastic commercially available today is 
tetrnfluoi-oethylcne or TFE (Teflon). This diermoplastic is practi- 
cally unaffected by all alkalies and acids except fluorine and chlorine 
gas at elevated temperatures and molten metals. It retains its prop- 
erties up to 260°C (500°F). Chlorotrifluoroethylene or CTFE 
(Kel-F, Plaskon)/ also possesses excellent corrosion resistance to 
almost all acidsiShd alkalies up to 180°C (350°F). A Teflon derivative 
has been developed from the copolymerization of tetrafluoroethylene 
and hexafluoropropylene. This resin, .FEP, has similar properties to 
TFE except that it is not recommended for continuous exposures at 
temperatures above 200°C (400°F). Also, FEP can be extruded on 
conventional extrusion equipment, while TFE parts must be made by 
complicated powder-metallurgy techniques. Anbther version is poly* 
vinylidene fluoride, or PVF 2 (Kynar), which has excellent resistance 
to alkalies and acids to 150°C (300°F). It can be extruded. A more 
recent development is a copolymer of CTFE and ethylene (Halar). 
Tliis material has excellent resistance to strong inorganic acids, bases, 
and salts up to 150°C. It also can be extruded. 

Perfluoroalkoxy, or PFA (Teflon), has the general properties and 
chemical resistance of FEP at a temperature approaching 3Q0°C 
(600°F). 

Polyethylene is the lowest-cost plastic commercially available. 
Mechanical properties are generally poor, particularly above 50°C 
(120°F), and pipe must be fully supported. Carbon-filled grades are 
resistant to sunlight and weathering. 

Unplastipized polyvinyl chlorides (type I) have excellent resis- 
tance to oxidizing acids otner than concentrated and to most nonoxi- 
dizing acids. Resistance is good to weak and strong alkaline materials. 
Resistance to chlorinated hydrocarbons is not good, Polyvinylidene 
chloride, known as Saran, has good resistance to chlorinated hydro- 
carbons. 

Acrylonitrile butadiene styrene (ABS) polymers have good 
resistance to nonoxidizing and weak acids but are not satisfactory with 
oxidizing acids. The upper temperature limit is about 65°C (150°F). 
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TABLE 28*20 Pfoperf 



I* Specific gravity, 77°F 
Water absorption, % 
Gas permeability 
Softening temperature, °F » 
Specific Seat, 77°F Btu/(lb- 
Mean specific heat (77-752 
Thermal conductivity, meai 
Bto^ft'-hW [W/(m K) 
Linear thermal expansion, | 
(per°C),xl(r fl 
Modulus of elasticity, kipAr 
frisson's ratio 
Modulus of rupture, lap/in' 
Knoop hardness, 100 g 
Knoop hardness, 500 g 
Adhesion strength kipTin* ( 
Maximum operating tempc 
Thermal shock resistance, I 
"FCC) 

•Courtesy of National Ai 



trated adds, except nitrl 
known as polysiloxanes 
temperatures as well a 
Chlorosulfonated pol 
ing resistance to ozone 
sulfuric acids. Oil resis 
Kel-F, Kalrez) combii 
tance. Polyvinyl chloi 
overcome some of the 
has excellent resistance 
The cis-polybut&c 
propylene rubbers art 
ethylene-propylene rul 
|l ana oxidation. 



TABLE 28-21 


Chemi 




Poly- 
propylei 

poy- 
ctliylen 


10% H 2 S0 4 
50% H 2 SO A 
10% HCI 
10% HN0 3 
10% Acetic 


Excel. 
Excel. 
Excel. 
Excel. 
Excel. 


10% NaOH 
50% NaOH 
NH«OH 


Excel. 
Excel. 
Excel 


NaCI 

FeCI, 
, CuSO ( 
1 NH 4 NO a 


Excel 
Excel 
Excel 
Excel 


1 Wet H a S 
[ WetCl, 

¥: Wet S0 2 


Exec) 
Poor 
Excel 


•s Gasoline 
5 Benzene 

I ecu 

s Acetone 
i Alcohol 


Poor 
Poor 
Poor 
Poor 
Poor 


£ NtyrK: Ratings are for 
I ^Cellulose acetate but 
f lAciylonitrilebutndie 
1 t Polyvinyl chlorido, ^ 
| ^Chemical resistance 
| iRefent to general«pu 
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